Using the method of moments, which was applied for the solution of the integral equations (3) and (48), the ground-state energy and the excitation spectrum of a one dimensional N particle system, interacting in a d(xj-xj) potential, have been calculated.
employ the convention, adopted in Section 2, that the limits of an integral are -00 and + 00 when they are not indicated explicitly.
Our main result was that the transmission function can also be represented by a series, »-1 ( -s 
Glm{y) = ^IflfUm) y k~l . (2.8)
The numerical coefficients a (k, I, m) can be generated by the recursive formulas (2.9), beginning with a(l,l,l) = a(2,1,1) = 1 .
In Section 4 various special cases were discussed in terms of the fractional absorption defined by e(y, s; x) = 1 -tran (/, s; x) .
(8.2)
In Section 6 we have answered the question: What kind of environmental broadening preserves the Lorentzian form of the cros section as a function of energy?
Introduction to Part II
In Part I we raised the question whether or not the coefficients a (k,l,m) are integers for all values of the indices. In Section 10 we present a proof that all these coefficients are indeed integers. In the course of this proof, we derive direct formulas for the polynomials Gim, so that we are now able to compute the Gim without having to resort to recursion formulas.
If the transmitted intensity P is plotted as a function of AE with the parameters y and s being kept constant, the curve thus obtained is called a resonance curve. A quantity of interest is the width W of the resonance, defined by the equation r/rs) = ££ (7,5;0) .
(9.1)
One way to deal with Eq. (9.1) is to solve it numerically 11 by use of the Newton-Raphson method. This approach requires a knowledge of the derivative de/dx. Section 11 is devoted to the calculation of this derivative.
In Section 13 we solve Eq. (9.1) by analytical methods and obtain for W a power series in T, a new dimensionless variable which is proportional to s.
The range of validity of this formula for W is treated in Section 14 by comparison with exact values. Section 15 deals with the application to Mössbauer spectroscopy.
Direct Evaluation of G/m
The results of Section 3 suggest that the polynomial Gim can be written in the form 
In general, gm-l,m is a polynomial of degree m -I -1 in y, where ß (i, j) does not depend on m. This is clearly true for 1 ^ j 5. Now we need to prove that (10.6) is true for al values of j.
By inserting (10.4) into (10.5) and then equating the coefficients of like powers of y, we are led to
where it is understood that a(i, j, m) = 0 if i> j. We substitute (10.6) in these recursive formulas and obtain
Since g\t m = a(l, 1, m) = m , it follows that ß(l, 1) = 1 , and therefore
The formulas (10.7) are independent of m. This proves that our assumption (10.6) is valid for all values of the indices. (i,7,7+l) =ß (i,j) Comparison of the last two equations leads to a direct formula for ß(i, j), namely
By substituting (10.8) bade into (10.6), we obtain a direct formula also for a (i, j, m) 
which is valid for all values of the indices
The last result allows us to write the following expressions for G\m
With Eq. (10.10) one can perform the direct computation of any Gim, without having to go through the computation of the Gim of lower index, as required when using recursion formulas. However we want to point out that, when a sufficiently large number of the G\m needs to be computed, then the recursive fomulas may turn out to be more efficient than the direct formulas.
Our next task is to prove that the a(k,l,m) are integers. First we show that the a (i,j,m) are integers. For i = 1 we have (m+j -r which is an integer because all binomial coefficients are integers. For i>l, it is easily verified with the aid of Eq. (10.9) that
which is clearly also an integer. From (2.8), (10.1) and (10.4), we obtain
A-= l i=1
In general, if a polynomial with non-integral coefficients is multiplied by 7 + 1, the resulting polynomial also contains non-integral coefficients. On the other hand, if a polynomial with only integral coefficients is multiplied by 7 + 1, the new polynomial has only integral coefficients. It follows that the a(k, I, m) are integers.
Slope of Resonance Curve
The slope dP/d [AE) of the resonance curve is proportional to the derivative de/dx dP . 3e
This derivative is given by
In order to become able to investigate the convergence of the series in (11.1), we must find an upper limit to the ratio Qm+i/Qm• We begin by changing the variable of integration in (2.3b) to y = z + x, and we obtain After changing back to z and making use of (11.2),
we obtain 
(-s)> Qm
where v is to be chosen so that the absolute value of the term with m = v is less than that of the preceding term; furthermore in the second summation the absolute values of the terms must decrease with increasing m. This condition requires that
In view of the inequality (11.5), a sufficient condition for (11.6) is s + 1 . 
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12. New Variables dz = 1 -£ , (11.8)
It turns out that the algebraic labor of calculating the width will be reduced, if we replace s and x by a new pair of dimensionless variables
T = s/[4(y + l)]
and £ = x/(y +1). 
We have not indicated explicitly that qm and X are also functions of y because in Section 13 the quantity y will play only the role of a constant parameter. After appropriate substitutions, we obtain the more explicit formula (13.1b)
We regard w as a function of T that is defined 16 implicitly by Eq. (13.1a). We denote the derivatives of w(T) as Also we abbreviate w0 = w (0).
In order to solve Eq. (13.1a), we expand w(T) in a Maclaurin series
(13.1c) 16 The present definition of w is different from that employed earlier by HEBERLE N .
The value of w0 is found by letting T 0 in Eq. (13.1a). This leads to (l/27)r1K)=0 or 1/(1 + w<?) = 1.
Thus we obtain
The other coefficients w^ (0) will be evaluated by repeated differentiations of Eq. (13.1a) with respect to T and then letting T approach zero. Since the function X depends on T explicitly and also implicitly through w, the first differentiation yields and 11,(1) (0) = -XJX10.
We obtain these partial derivatives by differentiating (12.4) ÖT 2y m=2 ml 
S (-T)m-2
1+u; 2 qh, ,n + 3 ,« + 4 ,n + 5i (13.8) which leads to p4 = -(Z + l)(Z + 2) (Z 2 -3Z-3).
By using these results together with the formulas (13.7), we have calculated all the partial derivatives contained in (13.6) for n ^ 5. These derivatives, evaluated for w= 1 and 7 T = 0, are listed in the appendix of Part II.
Proceeding in the same manner as above in the case of n = 1 and n = 2, we obtain M,(3)(0) = y(y + l) 2 and (0) = -y (7 y 3 + 6 y 2 -2). By using the results listed in the appendix, we obtain from Eq. (13.9) «,(8) (0) = (7/3) (31 y 4 + 120 y 3 + 156 y 2 + 72 y + 6).
Thus the first six terms of the series (13. We have presented Eqs. (13.8) and (13.9) as a starting point for anyone who may wish to carry this calculation to higher values of n.
Accuracy of Width Formula
The series (13.1c) can be made as accurate as one wants by taking a sufficiently large number of terms. We have seen, however, that in practice the algebraic labor of calculating w^ (0) increases rapidly with h. Therefore the question arises how accurate our formula is when it is terminated as in (13.10).
An obvious method of estimating the error incurred is to use Taylor's formula with remainder. Thus we can write Although this is the ideal way to treat the problem of accuracy, we cannot apply it readily because it is very difficult to estimate the sixth derivative of
A direct way of ascertaining the accuracy of The values of w are listed in Table 1 It turns out that w3 is also a good approximation of w, and that it is true also for w3 that its accuracy is better than 2.0% for s ^ 5.0. Of course, for small values of T, the accuracy of w5 is much better than that of w3 .
Application to Mössbauer Spectroscopy
In terms of the quantities introduced in Section 6, have and we note that, to the second order in t, W is a function of W0 but does not depend on either -Tg or rA separately. A frequent experimental problem is to measure fA and to determine the extent of environmental broadening by measuring W0 . In Section 6 it was stated that t = n /A Ores, (15.4) where n is the number of nuclei of the resonant isotope per unit area of the absorber. By measuring W for various values of n and then fitting these data with a suitable formula, it is possible to determine fA and JF0. This procedure has been used by BRYUKHANOV et al. 18 We suggest that our width formula, as it is written in (15.2) or (15.3), is perhaps more suitable for this purpose than the previously used formulas.
Further Remarks
If a digital computer is used to compute £ according to the method outlined in Section 8, it appears necessary to create a three-dimensional array for storing the coefficients a (h,l,m) .
The improved formulation presented in Section 10 offers the advantage that, according to Eq. (10.10), only a twodimensional array of binomial coefficients is required. Thus a considerable saving in memory can be effected.
It should not be thought that the new variables T and which were introduced in Section 12, are always superior to s and x. It seems to us that the new variables are better suited to the series, whereas the various integrals have a simpler form if expressed in terms of the old variables s and x.
Among our reasons for listing the values of w in Table 1 is their usefulness in testing a program for computing £. This can be done by computing £ for x = 0 and for x= (y + 1) w and checking whether or not Eq. (9.1) is satisfied by these values of £.
